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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



I ntemational application No. 



PCryNL 02A)0872 



I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since Uiey do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1 -57 as originally filed 

Claims, Numbers , . 

1 -38 received on 1 9.01 .2004 with letter of 1 9.01 .2004 
Drawings, Sheets 

1/4.4/4 as originally filed 

Sequence listing part of the description, pages: 

38-57, as originally filed 

2. With regard to the language, all the elements marl<ed above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 
. □ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andbr 55.3). 

3. With regard to any nucleotide andA>r amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

la contained in the intemational application in written form. 

□ filed together with the international application in computer readable form, 
jgj furnished subsequently to this Authority in written form. 

13 furnished subsequently to this Authority in computer readable form. 

SI The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the intemational application as filed has been furnished. 

IS The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in tiie cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be refened to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

111. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire intemational application, 
ISI claims Nos. 33-39 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

El no international search report has been established for the said claims Nos. 33-39 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/ 
or amino acid sequence listing to comply with the standard provided for in Annex C of the Administr-atlve 
Instructions: 

□ the written form has not been furnished or does not comply with the Standard. 

□ the computer readable form has not been furnished or does not comply with the Standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-31 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-31 

Industrial applicability (lA) Yes: Claims 1-31 

No: Claims 

2. Citations and explanations 
see separate sheet 
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Be Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

As explained in the International Search Report, amended claims 32-38 
(corresponding to original claims 33-39) were not subject of a search and therefore are 
not examined (Rule 66.1 (e) PCT). 

Re Item V 

Reasoned statement under Art. 35(2) PCT with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1: EP-A-1 1301 13 (Septembers, 2001) 

D2: Tang et al. (1995), Nucleic Acids Research, Vol. 23, no. 16, pp. 3126-3131 
D3: WO 01/92579 (December 6, 2001) 

NOVELTY: 

Claims 1-31 would appear to be novel In view of D1 -D3 (Art. 33(2) PCT). 



INVENTIVE STEP: 

1 . In view of the arguments set forth by applicant in response to the written opinion 
the case has been carefully reconsidered. However, the International Preliminary 
Examination Authority (IPEA) is still of the opinion that the subject-matter of the 
present set of claims does not comply with the requirements of Article 33(3) PCT, 
the reasons being as follows. 

2. With regard to amended claim 1 , which now specifically requires at least one of 
the tags to comprise a restriction endonuclease site (step a)) and according to 
which the detectable fragment resulting from enzymatic digestion is required to 
" comprisfel the stuffer sequftnce. wherein the stiiffer sequ ence is caoable of 
providing a unique mass tn the detectable fragment" (step e)), D3 or D1 would 
appear to represent the closest prior art. 
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3. D3 discloses a method for determining tlie presence or absence of at least one 
target sequenc in a nucleic acid sample (cf., e.g., D3, abstract) comprising: 

a) provision of two oligonucleotide probes each comprising a section 
complementary to the polynucleotide target in question as well as a non- 
complementary section, i.e., a "tag", whereby one oligonucleotide 
additionally comprises "an adressable support-specific portion designed ... 
[e.g.,] to provide a unique molecular weight or length", i.e., "stuffer" (cf., e.g., 
D3, p. 2, I. 33 - p. 3, 1. 9; p. 4, II. 18-22; p. 28, II. 18-22; p. 34, 1. 31 - p. 42. 1. 
27; claims 87 seq., 146); - ..... 

b) an annealing step (cf., e.g., D3, p. 3, II. 9-14; p. 42, 1. 28 - p. 43, 1. 19); 

c) a connecting, e.g., ligation step (cf., e.g., D3; p. 3, II. 9-14; p. 19, 1. 23 - p. 20, 
1.25; p. 43, II. 19-25); 

d) an amplification step (cf., e.g., D3, p. 9, II. 15-27; p. 22, II. 6-19; p. 43, 1. 26 - 
p. 44, I. 6); 

e) digestion using exonuclease, i.e., restriction enzyme to produce detectable 
fragment (cf., e.g., D3, p. 5, II. 4-10; claims 1, 87, 139); 

f) a detection step via a detection method based upon molecular mass (cf ., 
e.g., D3; p. 23, II. 28-34; p. 34, 1. 31 - p. 36, I. 6; p. 41 , 1. 1 1 - p. 42, 1. 27; p. 
43, II. 7-12; claims 1, 87, 118-119), e.g., via MS-based methods (cf, e.g., D3, 
p. 23, II. 32-34; p. 44, II. 7-10; claim 88). 

Thus, claim 1 of the present application differs from D3 in that the former requires 
the tag contained in one of the oligonucleotide probes to comprise not only a 
"stuffer", but also an restriction endonuclease site. Hence, the problem to be 
solved by the present invention may therefore be regarded as the provision of an 
improved method according to D3, characterized in that the separation and 
detection of amplicons resulting from multiplex llgation-dependent amplification, 
e.g., via MS-based methods, is further improved, e.g., in temns of accuracy. 

4. The solution proposed in claim 1 of the present application cannot be considered 
to involve an Inventive step (Article 33(3) PCT) for the following reasons: 



5. It was generally known in the art that resolution in mass-spectrometry techniques 
increases with decreasing oligonucleotide size (cf. p. 4, II. 28-35 of the description 
of the present application). Thus, the skilled person seeking to solve the above- 
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formulated problem would have sought to subject small amplicon stretches to 
mass spectrometry analysis. D2 explicitly suggests - in regard of the application of 
the mass spectrometry method MALDI-TOF to DNA sequencing in particular and 
to molecular biology / diagnostic detection in general - that restriction sites "could 
be positioned such that most of the known primer sequence is cut off prior to 
mass spectrometry" (cf. D2, p. 3130, right column, 3rd full para: "Potential 
applications in molecular biology"). 

Hence, the skilled person faced with the above-formulated problem and equipped 
with the above-defined-common general knowledge would have modified the 
method of D3 according to the above-cited suggestion in D2. In particular, the 
he/she would have followed the above-cited teaching of D2 when designing the 
tag according to D3. In order to achieve the desired separation and detection 
accuracy, the skilled person knowing D3 and D2 would foresee (i) at least one of 
the probes to comprise an addressable support-specific portion in order to provide 
a unique molecular weight as taught in D3, i.e., "stuffer" (cf., e.g., D3, p. 28, II. 18- 
22), and (ii) an endonuclease restriction site positioned in a manner to generate 
fragments as short as possible, i.e., adjacent to the "stuffer". Thus, merely by 
combining D3 and D2, the skilled person would have arrived at the subject-matter 
of claim 1 without employing inventive step (Article 33(3) PCX). 

The fact that large parts of D2 relate specifically to DNA sequence analysis does 
not eliminate the fact that a more general application (in "DNA diagnostics'* / 
"molecular biology") of the teaching of D2 is explicitly foreseen in D2 (of., e.g., D2, 
abstract, last sentence; p. 3126, right col., 1st para.; p. 3130, right coL, last para.). 

As regards applicant's argument that "it is common general knowledge that nucleic 
acids with a length or more than 50 nucleotides cannot reliably be separated and 
detected bymass spectrometry" it is noted that the passage in the description cited 
in this context refers to a range of approx. 50 to more than 500 nucleotides (cf. p. 
4, II. 28-35 of the description of the present application). Thus, amplicons in the 
range of 70 and (slightly) more nucleotides derived according to D3 in combination 
with D2 would indeed appear subjectable to MS-based separation and detection 
methods. 



6. Alternatively, tine subject-matter of claim 1 could also be considered to lack 
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inventive step in view of D1 in combination with D2: 

D1 discloses a multiplex iigatlon dependent amplification assay ("l\/ILDA") 
comprising tlie steps of (i) oligonucleotide ligation assay (OLA), (ii) amplification 
(e.g., PGR), (iii) separation and detection of amplicons via a detection metiiod 
based upon molecular mass (of., e.g., D1 , abstract; p. 7, II. 23-51 ; p. 10, 1. 16 - p. 
14, 1. 45), e.g., via mass spectrometry (cf. D1, p. 14, 1. 26; p. 15, II. 15-18; p. p. 16, 
II. 13-15). The oligonucleotide probes employed in OLA according to D1 comprise 
tag sequences comprising primer-binding sequences (cf., e.g., D1, p.:7, 11. 26-34). 
D Wurther discloses that size differences - which are required tp facilitate the 
discrimination of amplicons - may be generated by the Introduction of stuffers (cf. 
D1 , p. 3, 1. 47 and p. 4, II. 6-1 1). 

Thus, the MLDA-method according to D1 differs from the subject-matter of claim 
1 in that the sequence tags of the OLA-oligonucleotide probes in D1 are not 
required to comprise a restriction site. Hence, the problem to be solved by the 
present invention may therefore be regarded as the provision of an improved 
method according to D1 , characterized in that the accurate separation and 
detection of amplicons resulting from MLDA is further improved. 

The solution proposed in claim 1 of the present application cannot be considered 
to involve an inventive step (Article 33(3) POT) for reasons analogous to those set 
forth above with respect to D3 and 02. 

6. Dependent claims 2-26 would not appear to contain any additional features 
suitable for establishing the inventive step required by Article 33(3) POT, either for 
the reason that the considerations set forth under sections 1 . and 2., supra, apply 
in an analogous manner or because the variations would appear to represent 
commonplace modifications. 

7. The subject-matter of the use claims 27 to 31 is - for analogous reasons - 
likewise not considered to involve the inventive step required by Article 33(3) PCT 
(cf., e.g., D1, Examples; claims 17-27; p. 14, 1. 47 - p. 17, 1. 53; p. 19, II. 25-29). 

Further comments - Certain defects in the International Application 
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1 . Contrary to the requirements of Rule 5(a)(ii) PCX, the closest prior art documents 
D1-D3 are not Identified in the description and the relevant background art 
disclosed therein is not briefly discussed. 



F6rm PCT/Separate Sheet/409 (Sheets) (EPO-April 1997) 



r0, ^ 



-oQ'' -out 



^ Amended Claims 



1 



1. A method for detemnning the presence or absence of at least one target sequence 
(2) in a nucleic acid sample^ comprising the steps of : 

a) providing to a nucleic acid sample a pair of a first and a second 
oligonucleotide probe for each target sequence to be detected in the saimple, 
whereby the first oligonucleotide probe has a section (4) at its 5'-end that is 
complementary to a first part (5) of a target sequence and the second 
oligonucleotide probe has a section (6) at its 3'-end that is complecnentary to a 
second part (7) of the target sequencci whereby the first (5) and second part (7> 
of the target sequence are located adjacent to each other, and whereby the first 
and second oligonucleotide probes (4,6) each comprise a tag sequence (8,9), 
whereby the tag sequences are essentially non-complementary to the target 
sequence, whereby the tag sequences comprise primer-binding sequences 
(12,13), and wherein at least one of the tags further comprises a^ stuffer 
sequence (11) and a restriction site (10) for a restriction endonuclease,. which 
restriction site (10) is located between the primer binding site and the section of 
the oligonucleotide probe (4,6) that is complementary to the first (5) or second 
part (7) of the target sequence and wherein the stufifer sequence (11) is. located 
between the restriction site (10) and the primer binding site; 

b) allowing the oligonucleotide probes to anneal to the adjacent parts of target 
sequence whereby the complementary sections (4,6) of the first and the second 
oligonucleotide probes are adjacent; 

c) providing means (14) for connecting the first and the second oligonucleotide 
probes annealed adjacently to the target sequence and allowing the. 
complementary sections (4,6) of the adjacently annealed first and second 
oligonucleotide probes to be connected, to produce a connected probe (15) 
corresponding to a target sequence in the sample; 

d) amplifying the connected probes firom a primer pair (16,17) to produce an 
amplified sample (19) comprising amplified connected probes (20); 

e) digesting the amplified connected probes with the restriction enzynae to 
produce a detectable fragment (21) comprising the stuflfer sequencei whCTein the 
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stufifer sequence is capable of providing a unique mass to the detectable 
fragment; 

f) detecting the presence or absence of the target sequence by detecting the 
presence or absence of the detectable fragment by a detection method based 
upon molecular mass. 

2. Method according to claim 1, wherein a detectable fragment coiresponding to a 
target sequence in a sample differs in mass from a detectable firagment corresponding to 
a diff^ent target sequence in the saniple. 

3. Method according to claim 1 or 2, wherein Hhe detectable fragment is denatured to 
provide a top strand and a bottom strand. 

4. Method according to claim 3, wherein the top strand is a single stranded 
15 oligonucleotide comprising the stufTer and wherein the bottom strand is essentially 

complementary to the top strand. 

5. Method according to claim 3-4, wherein the top strand corresponding to a target 
sequence in a sample differs in mass from the top strand corresponding to a different 

20 target sequence in the sample, 

6. Method according to claim 3-4, wherein flie bottom strand corresponding to a target 
sequence in a sample dififers in mass from the bottom strand corresponding to a 
different target sequence in fiie sample* 

25. 

7. A metiiod according to claim 2-5, wherein the difference in mass is provided: by tiie 
mass of the stuffer sequence in the top strand. 

8. A method according to any one of claims 3-7, wherein the top strands and/or the 
30 bottom strands corresponding to different target sequences in the sample differ in mass 

by more than 1 Dalton. 




3 

9. A method according to claims 1-8, whereia a primer capable of amiealing to the 
primer binding site in the detectable j&agment comprises an afiBnity label. 

10. A method according to claim 9, wherein the top strand and/or the bottom strand 
S comprise the afiBnity label. 

11. A method according to claim 9 or 10, wherein flie detectable fragment, the top ...^ 
strand or the bottom strand is puiified/isolated/separated from the sample comprising 
the amplified connected probes using the afGnity label. 

' Iff" ■ . " ' "' ' ' " ' ' " ' 

12. A method according to claim 9-11, wherein the afiBnity label is biotin* 

13. A method accoiding to claims 1-12, wherein the detection method is based on mass 
spectrometry, sudi as HPLC-MS, GC-MS, MALDI-TOF, ESI-MS. 

15 

14. A method according to claims 1-13, wherein the restriction endonuclease is a rare 
cutter. 

15. A method according to claims 1-14, wherein a further mass difiference between top - 
20 strands corresponding to difiTerent target sequences is provided by incorporating 

dififerent primer binding sites in the oligonucleotide probes to which; difiTerent primers 
can anneal, preferably with a sixnilar prinoing efiScienqr. 

16. A metiu>d according to any one of the preceding claims, wherein the tag . of iho 
25 oligonucleotide probes conqirise a stuffer sequence with a. mass from 0 to 20000, 

preferably from 100 to 10000, more preferably fiomSOO to 5000. 

17. A method according to any one of the preceding claims, wherein the presence or • 
absence of at least 10, preferably at least 25, more preferably at least 50, still more 

30 preferably at least 100, most preferably at least 250 different target nucleotide 
sequences is determined in a nucleic acid sample. 
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18. A method according to any one of the preceding claims, wherein the length of the 
complementary section of the oligonucleotide probes is between 15 and 50 nucleotides, 
preferably betweenlS and 40 nucleotides, more preferably between 20 and 30 
nucleotides. 

19. A method according to any one of the preceding claims, wherein the length of the 
primer-binding site is between 12 and 40 nucleotides, preferably between 15 and 30. 
nucleotides, more preferably between 17 and 25. 

20. A method according to any one of the preceding claims, wherein the length of the 
tag is between 15 and 540 nucleotides, preferably between 18 and 140 nucleotides, 
more preferably between 20 and 75. 

21. A method according to any one of the preceding claims, wherein the target 
nucleotide sequence contains a polymorphism, preferably a single nucleotide 
polymorphism. 

22. A method according to any one of llie preceding claims, wherein the target : 
nucleotide sequence is a DNA molecule selected firom tiie group consisting of: cDNAi 
genomic DNA, restriction fragments, adapter-ligated restriction fragments, amplified, 
adapter- ligated restriction fragm^ts and AFLP fragments. 

23. A method according to any one of the preceding claims, further comprising a step 
for the removal of non-ligated probes, optionally prior to amplification, preferably by . 
exonucleases. ^ 

24- A method according to any of the preceding claims wherein at least one of the 
primers is a selective primer. 

25. A method according to claim 24,. wherein the selective primer comprises a section 
that is complementary to at least part of the primer binding site and fiirfher contains at « 
selective section of one to 10 selective nucleotides, preferably located immediately 
adjacent, to the 3'end of the section complementary to the prim«r binding site. ^ 
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26. A method according to claim 24 or 25 wherein the section that is complementary to 
at least part of the primer binding site preferably is complementary to 5, 10, 11, 12, 13, 
14, IS, 16 or more nucleotides tibat form a part of the primer binding sequence that is 
located immediately adjacmt, preferably at the S'end, to tihe nucleotides complementary 

S to the selective section of the primer. 

27. Use of a method as defined in any of claims 1-26, for high throughput detection of a 
multiplicity of target hucleotide sequences. '^^ 

10 28. Use of a method as defined in any of claims 1-26, for the detection of 
polymorphisms, preferably single nucleotide polymorphism. 

29. Use of a mediod as defined in any of claims 1-26, for transcript profiling. 

15 30. Use of a method as defined in any of claims 1-26, for the detection of the 
quantitative abundance of target nucleic acid sequences. 

. 31. Use of a method as defined in any of claims 1-26, for genetic mapping, gene 
discovery, marker assisted selection, seed quality control, hybrid selection, QTL 
20 mapping, bulked segregant analysis, DNA fingerprinting and for disclosing information 
relating to traits, disease resistance, yield, hybrid vigor,and/or gene function. 

32. A oligonucleotide acid probe for use in a method as defined in claims 1-26.33. A 
set of two or more oligonucleotide probes, for use in a metiiod as defined in claims 1- 



34. Use of a set of two or more oligonucleotide probes as defined in claim 33, wherein 
the set comprises a probe for each allele of a sinjgle nucleotide polymorphism. 

30 35. A set of primers for use in a method according to any one of claims 1-26. 



36. A kit comprising oligonucleotide probes suitable for use in a method as defined in 
claims 1-26. 
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26. 




37. A kit comprising primers for use in a method as defined in claims 1-26. 

38. A kit comprising primers and oligonucleotide probes for use in a method as defined 
in claims 1-26. 



